Background
Nutraceutical reactions are an area in which physicians should become increasingly aware. This case involved a male who underwent an inguinal hernia repair. Following that repair, he had a hematoma on the ventral aspect of his penis which could have been caused by his subsequent use of tadalafil and ginkgo biloba. Postoperative hematoma surrounding the incision site and inguinal area is common. However, hematoma formation away from the surgical site, in the ventral aspect of this patient's penis, was unexpected and could be explained based on the effects of the ginkgo on clot formation in conjunction with the vasodilating effects of the tadalafil.
Case Report
A 74-year-old male with a history of myasthenia gravis, hypertension, celiac disease, irritable bowel syndrome, and benign prostatic hyperplasia, as well as previous open inguinal hernia repair bilaterally, presented with pain in his right hip and groin. On physical examination, he was found to have a recurrent right inguinal hernia. After a review of options, the patient elected for an open repair under local anesthetic with monitored anesthesia care, due to his prior problems with general anesthesia related to myasthenia. At the time of surgery, extensive dissection was required in the inguinal canal to remove a prior displaced mesh before the hernia was able to be fully defined and repaired. Once the previous mesh was removed, a pantaloon hernia was observed with some exposed bowel and the appendix visualized through the indirect component. A Lichtenstein technique was used to repair the defect with an 8×15 cm piece of Parietex mesh, and the procedure was completed without complication. Initial recovery was unremarkable, and the patient returned home the same day as that of the procedure. There were no problems with urinary retention, no Foley catheter placement, and no direct manipulation or trauma to the penis involved in the case or perioperative period. The patient was prescribed oral oxycodone with acetaminophen initially for pain control, and subsequent pain was treated with acetaminophen 500 mg, 4 times per day as needed. On postoperative day 2, the patient noticed some ecchymosis and induration that seemed out of proportion to his previous repairs, particularly involving the penile shaft. He returned to clinic due to these concerns on postoperative day 4, and it was noted on physical examination to have general ecchymosis of the penis and scrotum as well as focal ecchymosis and swelling consistent with hematoma on the ventral aspect of the penile shaft (Figure 1 ). The ecchymosis and hematoma appeared similar to those seen with patients on anticoagulation, however, the patient denied use of any anticoagulants.
Upon further investigation, the patient noted that he had been taking the over-the-counter nutraceutical ginkgo biloba extract (60 mg daily) which had been discontinued 5 days prior to surgery but restarted the day after the operation. In addition, the patient had also been taking tadalafil (5 mg daily) for benign prostatic hypertrophy. After discontinuing the ginkgo biloba and tadalafil, the patient's ecchymosis and swelling gradually and steadily improved, and no further intervention was required. He continued to recover with an intact repair and no evidence of residual hematoma on longer term follow-up.
Discussion
Ginkgo biloba extract is an alternative health care product that is marketed as a supplement to improve mental alertness, but this agent has long been implicated in spontaneous bleeding episodes, especially with higher doses and as an interaction with anticoagulants and antiplatelet agents [1] . Nutraceutical and alternative medicine use has been increasing in popularity over the past 10 to 15 years. A study published by Kaye et al. found that over 32% of patients in the ambulatory surgery setting admitted to using herbal medications, however, over 70% of these patients did not disclose these medications on their preoperative visit [2] . A nutraceutical such as ginkgo biloba has previously been suggested to pose a potential risk for bleeding during the perioperative period due to direct pharmacodynamic and pharmacokinetic effects, including having synergistic effects with other agents and having a direct effect on platelet-activating factor [1, 3] .
A review of nutraceutical-drug interactions indicated that there was evidence of moderately severe interactions with ginkgo biloba, most commonly with antiplatelet agents and anticoagulants, specifically warfarin [4] . A case report of laparoscopic cholecystectomy in a patient taking gingko biloba described unexpected spontaneous bleeding [5] . Another case report described persistent postoperative bleeding following total hip arthroplasty without obvious other cause in a patient taking ginkgo biloba extract. Four weeks after surgery the nutraceutical was discontinued, and the bleeding stopped 6 weeks later [6] .
Tadalafil (Cialis) is a selective phosphodiesterase (PDE) type 5 inhibitor that is administered orally for the treatment of male erectile dysfunction, pulmonary arterial hypertension, benign prostatic hypertrophy (BPH), or the concurrent treatment of erectile dysfunction and BPH [7] . A study by Kim et al. showed a synergistic relaxation effect between ginkgo biloba and a PDE-5 on the corpus cavernosum of rabbits, ex vivo. The study showed that ginkgo biloba could cause added tissue relaxation potency in response to mirodenafil, even at minimally effective doses [3] .
The effect of ginkgo biloba on PDE5 tissue relaxation accompanied by the effect the nutraceutical has on spontaneous bleeding makes it plausible that the cause of the extensive ecchymosis and penile shaft hematoma noted in the case we described was related to the synergistic effects of these 2 medications.
Conclusions
In conclusion, the increasing use of nutraceuticals by patients alongside prescribed medications during the perioperative period is important for medical personnel to be cognizant of in order to prevent, recognize, and treat potential problems that may arise, such as those demonstrated in this case.
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